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BULLETIN No. 36. 
Relative Value of Corn and Oats for Horses. 
A. A. MILLS. 
This Bulletin reports the continuation of thp. study of the 
best nutritive ratio for horses under moderate work. The ex-
periment was so arranged that a direct comparison could be 
made between oats and corn as the principal grain ration. The 
work was planned by Prof. J. W. Sanborn, who was then 
Director of the Station. 
Beginning in April, 1892, horses were fed during that sum-
mer as follows: One set on timothy hay and corn, and another 
on clover, oats and wheat. To those at all familiar with the 
chemistry of foods it will be seen at a glance that the first 
ration is a highly carbonaceous one (nutritive ratio I: 14.8), wh'ile 
the second is rich in proteiri (nutritive ratio I :5.5). The result 
of this trial is summarized in the Third Annual Report of this 
Station, page 35, as follows: 
1. Corn meal and timothy did not sustain work horses as 
well as oats, wheat and clover hay. 
2. Horses did as well when receiving whole grain as 
when receiving ground grain. 
3. A ratio of I: 14.8 was not as effeCtive as one of 1:5.5. 
4. It appears that a narrow nutritive ratio or one rich in 
protein was better for working horses during summp.r heat than 
the very wide nutritive ratio fed. 
5. Presumably a wide nutritive ratio would be more satis-
factory in winter than in summer. 
On October 2 I, 1892, another experiment was instituted of 
this same nature. This was carried on during the winter end-
ing February 2 I, 1893. One set was fed tiplothy and corn 
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(nutritive ratio I :15.2), and another set tim0thy, clover and 
I()ats (nutritive ratio I :7.8). The results o.f this trial are pub-
lished in Bulletin No. 30 of this Station. The summary is as 
follows: 
I. Horses recelvmg corn and timothy did as well as 
horses fed on 0ats, clover and timothy. 
2. The experiment seems to show that the value of food 
depends upon the heat units it may furnish in combustion. 
3. A wide nutritive ration up to I :15.2 was equivalent to 
a nutritive ration of 1 :7.8. 
4. A small amount of protein, amounting in the above ex-
periment to eighty-two one hundredths pounds per day per horse, 
was as adequate for the horses as double the amount, thus 
showing that a very small amount of protein per day is sufficient 
for a working horse. 
In the above trials the protein ration was made up of three 
different foods-the first being clover, wheat and oats; the 
second, clover, timothy, and oats. The carbonaceous ration 
was made up of corn and timothy, in both cases. It is gener-
ally conceded that a ration consisting of a mixture of several 
foods is better than a ration with either of the foods left out. 
Yet during the winter, when corn and timothy were fed 
against timothy, clover and oats, the rations were equal in 
value in maintaining the weight of the horses. This work led 
up to a direct comparison of oats and corn as the principal grain 
ration for the horse. 
For this experiment four horses were used part of the time, 
and part of the time only two. The horses were the regular 
work horses of the farm. When four horses were used one 
horse from each team was put in each set. This was done in 
order to equalize any unevenness of the work performed by the 
different teams. During the spring time the work was very 
hard, consisting of hauling manure from town over muddy 
roads, and the regular spring work of plowing, harrowing, etc. 
During the summer the work varied from very light to very 
heavy, consisting of the general experiment work, which is 
generally light for a team, and heavy scraping 'on the College 
grounds. The animals are medium-draft horses, and work 
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every day except Stmdays, holidays and stormy days. In this 
section it is very seldom that work is stopped on account of 
storms. 
The hay was mixed hay from the College farm, and con-
tained much lucerne and red clover. The grain was ground 
and mixed before feeding. 
One set was fed mixed hay, wheat or bran and corn-two 
pounds of the corn to one pound of the wheat or bran. The 
other set was fed mixed hay, wheat or bran and oats-two 
pounds of the oats to one pound of the w heat or bran. In both 
rations wheat was fed up to July 25th, when bran was sub-
stituted for it. 
It may be well to here state what is meant by the different 
terms used in speaking of food from a chemical standpoint. 
The method of statement is taken from the North Carolina 
Agricultural Experiment Station (Bulletin No. 90, page 4), and 
is as follows: 
~ water, Food stuff, { Ash, Dry matter. Protein, 
Organic matter. ) Fats, { Nitrogen, free ext. l Carbohydrates. 
Crude fiber. 
As the protein, fats and carbohydrates are the only parts 
with which this Bulletin deals, a short explanation of these 
terms and these only will be given. Protein differs from the 
other substances in that it contains the element nitrogen. 
Examples of protein may be given as the casein, or curd of 
milk, gelatine, glue, etc. The clover and oats are rich in 
protein, while corn is rich in carbohydrates. 
Fats are just what the name indicates, and are well 
represented in the cotton seed and flax seed oils of commerce. 
Carbohydrates are all the compounds that are left after 
the protein and fats are extracted. They are made up 
principally of the sugars, gums and starch. 
All necessary matter is grouped in convenient form in the 
following tables. In tables I to V, inclusive, the weights of 
the horses during the different periods indicated at the top of 
each table are given. 
TABLE 1. 
WE[GI-ITS OF HORSES, APRIL 18 TO MAY 21, 1894. 
SETS. Average I I I I I I April April 23. April 30. May 7 M ay 1'1. May 21. 16, J7, 18. 
Set I (two horses), oat ration .. ..•.. 2565 I 2480 2462 2445 2470 2475 
Sel 2 (t'vvo horses ), corn ration ...... 240 9 I 2390 2330 2365 2305 2340 
TABLE II. 
<lin or 
loss. 
-90 
-69 
\VEI G IIT S OF HOR~ES, M AY 21 TO J U KE 2 0, 1894' 
SETS. 
I I I I I 
Average IGain or 10ssiGain or loss ~1ay 21. May 28. june 4. june II. june from May from April 
18, 19.20. I I toJune 20. 18 toJnne 20. 
Set I ( one horse ), oat ration ........ 1170 1155 1185 1205 Iq8 8 -82 
Set 2 (one horse), corn ration ....... . 1235 1230 1245 1255 1242 7 -62 
-t::-
TABLE III. 
WEIG JIT S O F HOI{SES, J l:1'E 20 TO J UL Y 25, 1894. 
SE'I S. Av~rage I June June 25. Jul y 1-. 
I~, '9, 20. 
Set I ( one horse ), corn ra t iOIl .. . . .. . 1178 11 85 1180 
Set 2 (one horse), oat ration .. .. .... 1242 1260 1252 
- -- ~ - --.---
TABLE 1\-. 
July 9· I 1"ly ,6. I 
1190 1195 
1285 1255 
An·rage 
lul y 
23, 2·b 25· 
1207 
1262 
WE IG Il TS OF HORSES, JU LY 2 5 TO SEPTEMBE R 1 2 . 1894. 
.\ y erage Average Gain or 
Aug.ust Augu~ t Aug ust Allgu t loss from SE T S. July J uly 30. 13· 20. 27· S~pl. 10, J uly 25 to 23, 24 , 25 · II, 12 . Sept. 12. 
I 
--- -
Set 1 (two horse~), com ration .. 2584 2585 2595 2605 1 261 5 26 15 2608 24 
Set 2 (two horse!;), oa t ratioll ... 2495 2475 2495 25°0 2520 2495 2502 7 
I I 
.~---. 
Gai n c.)" 
loss . 
29 
20 
- --
Gain o r 
loss fro l11 
lune 20 to 
St:pt 12. 
53 
27 
V"1. 
l' 
TABLE \ ' . 
WEIGHTS OF HORSES, SEPTEMBER 12 TO S EPTEMBER 26, 1894. 
SETS. 
Set I (two horses), oat rati \)!1 ........................ . 
Set 2 ( two horses), corn r a ti o ll ......•.....•..•.... . ... 
A verage 
September 
10, 11,12. 
2608 
2502 
September 
17· 
2650 
2535 
A verage I Gain or 10.;s 
September fror~~ Sept. 12 
24, 25, 26. to :Sept. 16. 
2616 8 
2540 38 
Gain or loss for oat ratior., April 18th to September 26th- 161 days . .......... . ........... -47 Ibs . 
Gain or loss for co rn ration, April 18th to St ptem ber 26th-161 days . ...... . ............. . 29 
" 
In f.a vor o f corn ration .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
0\ 
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As will be seen the experiment began with two horses in 
each set. It ran on this way from April 18th to May 21st. On 
this last date one of the horses in set 2 had a violent spell of 
kicking and had to be thrown out of the experiment. Both sets 
lost during this period, the team 'work being very severe. How-
ever the corn-fed set held up better than did the oat-fed. 
During the next period, from May 21St to June 20th, there 
was but one horse in each set, and both were fed as they had 
been in the previous period. The horses gained a trifle during 
this period, the one on the oat ration making one pound more 
gain than the one receiving corn. 
In the next period the feed for the sets was reversed-the one 
that had been receiving the oats was fed corn. This change of 
feed was to cut out any error that might occur from the indi-
viduality of the horses. There was but one horse in each set 
during this period, which extended from June 20th to J ul Y 25th. 
The horses both gained during this period, the one on the corn 
ration doing a little the best. 
On July 25th two horses were again put in each set, the sets 
being fed the same as in the previous period. One of the horses 
of set 2 was purchased and put in one of the teams in place of 
the horse that was thrown out of the experiment on May 21st. 
This period was fromJuly 25th to September 12th. During this 
time the horses made a slight gain, the set on the corn ration 
gaining the most. 
On September 12th the feed for the sets was again reversed, 
in order to determine the effects, if any, on the new horse. 
This period covered but two weeks-the experiment closing 
on September 26th. As will be seen by referring to table V, 
those receiving the corn ration gained 30 pounds more than 
the others-being a fraction over a pound each a day in favor 
of the corn. 
Reviewing all the tables, it will be seen that those on the 
oat ration lost 47 pounds, while those on the corn ration gained 
29 pounds, thus favoring the corn ration by a total of 76 
pounds. 
In table VI the different foods and the amounts eaten are 
g iven: 
TABLE V J. 
WEIGHTS OF FEED, APRiL 18 TO EPTEMBER 26, 1894. 
OAT R A TION . PO NDS . 
Mixed hay . . . . . . . . . .. 3855 
Oats. . . . . . . . . . . . . . .. 1542 
Wheat ..... . ....... . 
B ran ............... . 
393 
378 
Total fed ........ " 6168 
Wa. te ....... . ... .. . . 12 I 
T otal eaten. . .. . . .. 6047 
CORN RATION. POU NDS. 
Mixed hay .......... 3855 
Corn ............... I542 
Wheat . ... . ...... . 
Bran .. 
393 
378 
Total fed....... .. 6 I 68.0 
Waste. . . . . . . . . . . . . . 104.5 
Total eaten ........ 6063.5 
The daily feed for each horse getting the oats was as 
foll ows : Mixed hay, IS pounds, oats and wheat, or oats and 
bran ground and mixed, 9 pounds. The feed was the same for 
the others, except that corn was substituted for oats. There is 
practically no difference in the a mounts eaten by the sets-those 
receiving corn eating but I6Yz pounds more than the others. 
T ables VII and V III give the amount of the digestible 
parts of the different foods and the nutritive ratio of these 
digestible parts. The same is also given for the whole of both 
rations. These tables are made up from American analyses and 
digestion trials: 
TAbLE V II. 
J :\lO u :,:\T D I GEST IBLE . OAT R AT IO N . 
-- -- - - - -----
I 
C AIUIIJI-1 \' ORATES . 
F EED. P'-otein . Fat. T otal. Nutritive 
I 
ratio. 
);"itro~en -free . 
I E xtract. C rude fib er. 
- -
~1i xed hay, 3855 ~ 35 . 15 104(1. 05 5 16 .57 6 1. 68 185 i· 25 1:7. 2 ,.,:) 
Oat--, 15+2 ..... [3+ · [5 67 !. · 3 [ 30 .84 63. 22 900 .5 2 1:6 ,4 
\V hea t, 393 .... 36 . 15 246 .02 1· 57 8 .25 29 1 · 99 1:7 ·+ 
Bran, 378 .. , . . 5 [ .+1 162 .9 2 6.80 1 2 . 10 233 . 23 1:3·9 
Total . . .. ... 456 . 86 2122 .10 555 ·7S 145 . 2 5 3279.9)1 1:6 . 2 .... 
-
TABLE VIII. 
AMOU~T DI GESTIBLE . CORN RATIO N . 
---------------- - ----- --------- --- -- - - --- - - - - - --
CA RllOHYDRATES. 
F EED. P otein . Fat. T otal. N utriti ,·e 
I 
ratio. 
Nitrogen· fr et:> . C rude fiber . 
E xtract. 
Mixed hay, 3855 235· IS ]040 .85 516 .57 61.68 1854 .25 1:7. 2 o 
Corn, 1542 ..... 127.98 985.34 18 . 50 72.47 1204 .29 1:9. 2 
Wheat, 393 ... . 36 . IS 246 .02 1. 57 8.25 29{ ·99 1:7 ·4 
Bran, 378 ...... 5 1.41 162.92 6.80 12.10 233. 23 1:3·9 
T otal . ...... 450 .69 2435. 1 3 543·44 J54 ·5° 3603.76 1:6,9 
I I 
From these tables it will be seen thdt the corn contained 
323.77 pounds more digestible matter than did oats. This is 
just about sufficient to account for the excess of gain of the 
corn-fed lot over the oat-fed. It would appear from this, then, 
that the food varies directly a~ the amount of digestible food 
eaten; that is, if the foods contain enough of the different 
necessary compounds to supply the absolute demand for that 
compound. 
It is a fair question, however, if, after all, the horses fed 
corn did really do better than the ones that received 'the oats. It 
is generally held th'at the horse needs great muscular power and 
not fat; that corn has a tendency to lay on fat, while oats would 
have the tendency to build up the muscular tissue. In the 
working horse the fats and the carbohydrates may be used as a 
source of energy, and they well supply this el!lergy. In 
Bulletin No. 30 of this Station, the summary of which is given 
on page 2 of this Bulletin, it is pointed out that a working 
horse requires but little protein-this to be used for repairing 
the necessary muscular wastes of the body. So it would seem 
in laying on fat the horse is storing up a cheap but potent 
supply of energy. 
12 
SUMMARY. 
I. In this experiment with two sets of horses, one set fed 
a grain ration principally of corn and the other a grain ration 
principally of oats, the horses sustained their weight the better 
on 'the corn ration. 
2. The feeding is divided into five periods. Part of the 
time one horse was fed in each set and part of the time two. 
In every period save one the corn-fed set did the better. 
3. The feeding value of the rations seemed to vary 
directly as the amount of digestible matter that each contained. 
4. A nutritive ratio of I :6'9 did better than one of 1:6.2. 
5'. To sum up the three experiments, we find: First, that 
during the summer corn and timothy were not so good as oats, 
wheat and clover in maintaining the weight of horses; second, 
that during the winter corn and timothy did as well as oats, 
dover and timothy in maintaining the weight of horses; third, 
that during the spring and summer corn, wheat or bran and 
mixed hay produced more gain than oats, wheat or bran and 
mixed hay. 
/ ' 
